Fabrication of polyelectrolyte multilayered vesicles as inhalable dry powder for lung administration of rifampicin.
A polyelectrolyte complex based on chitosan and carrageenan was used to coat rifampicin-loaded vesicles and obtain a dry powder for inhalation by spray-drying. The polymer complexation on vesicle surface stabilized them and improved their adhesion on airways and epithelia cells. Uncoated liposomes were small in size, negatively charged and able to incorporate large amounts of rifampicin (70%). Coated vesicles were still able to load adequate amounts of drug (∼70%) but the coating process produced larger particles (1 μm) that were positively charged and with a spherical shape. Aerosol performances, evaluated using the next-generation impactor, showed that coated vesicles reached the 50% of fine particle fraction and the smallest mass median aerodynamic diameter (2 μm). Rifampicin-loaded uncoated and coated vesicles slowly reduced the A549 cell viability over a 48-h incubation time. Moreover, in vitro coated formulations had a strong ability to be easily internalized and to greatly prolong the residence time of their components in A549 cells compared to uncoated liposomes that were rapidly internalized and just as quickly removed.